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6 1, 3 6 2 SrH§<«^*A^i-*t. iff^I/F4 7fcf*rt-fC#3 6 
1, 3 6 2K|pJ^oTW;£|-t-& 0 #^m®K4 6 3 6 1, 3 6 2 S: 

i<Hf^3 6 1, 3 6 2 HlpJ^oTm^J-r^ 2*/&-f&#3 6 1, 3 6 2 

#W < o 



£BiE# 2003-3074564 



Qfrm 2002-233729 ^ ^- v : 17/ 



[0 0 6 3] 

It, ftmMm&t 6{i. Tt^L£#^£*te-T&#3 6 l, 3 6 2 Kfr 
^ottilMl)ui:tao^ WJSt^3 6 1, 3 6 2Wli^SUlPtl. 0 I 
/F4 7ti, #IEtfrIiIi&4 6^^^jSi-^»#3 6 1, 3 6 2 tm%M\~W:Wt-f 

I0 0 6 4] 

M^tTt^OgS&^-^r^^gl^ 1113(7)^13 3 SrB^ 

^^11)^7 b 1 3^m^3 £^PK&C&oT#i2/£-£TV>& 0 x; 

yu-yz 3^^M^<oM#co/N°;v^^<o#^/N°;v^ft^:lp]j^4 4 

*1% t io#3 6 1 KmmLtz#mmiBi&4 6«i©#3 6 1 zmz 

[0 0 6 5] 

^Lt, Hi Oigffijx - y b 3 1 1 (Omttitf-BWikLtz^ !ufEEggtD3 t 
SX)VZ5l, 3 5 2^^6^0£g^lL^^D-cm^3^#l&L7t:ii:^^1- 
A;^^ff^xyn-^3 3^?>/^^fi-miaI]^4 4 ^A^i"^ fc, f2(7) 
#3 6 2 K&MLtzjtmMmm 4 6-t>mm2<Dfr3 6 2 &H5Fi2S5JltD 2 KjfcCT 
^HF4 4ii<o -f&t, m2(Omm^-y h 3 1 2 HI 5 J; ? ic, 

fjl 2 Of M*-^If oft3 <7)^ffi3 a ^[6j^onttB1-^>o 
[0 0 6 6] 

-etr, 02oitm^-^ h 3 1 2 (ommtmikLtzik, mmmmD3tyx 

;v 3 5 1 , 3 5 2 <D$><t->m<D®mL t KJ&CTm>B.3 tf&M LtzZt £^-tv^ 
^^tf#x>a-r3 3^f>A>7tW4 AKXft-rzt, m<Dft3 
6 1 ^Wt^tzftWmm&A 6#*1«^1 <Oft3 6 1 Srmrffi^tD 1 Kfccxm 

6@pi<o t , m oi^m^- ? > 3 1 f±> n 1 <om&M*— %M-r 

0113 0^13 a^lSj^oTitm-r^o 



tbfiE# 2003-3074564 



2002-233729 ^ v : 18/ 



[0 0 6 7] 

Lt, «»if^fi2 0^;i/h^f9^- > y h l 3#m>l§l3*jJrS£o£$3&t> 
tb Lfzm, &±-TZo SIWttNt 1 2 <7)WMJ0 17, 18^, ^® 3 a K£P 2 3 

2 3 mm £ ax^m** 3 ^# h ti & 0 

[0 0 6 8] 

***6^IRHJ:*Ltf, ^11^2 WffeM^-gif otH 3 3 a 

±-?%z>t t i> m>$L3 K^j£-*-&ep2 3<7)fe^t^^i-eii.o 

[0 0 6 9] 

Sfc, x>3-^3 3**«ft3©TOajR*ljWlLr, MflSt3 4^tt 

mi:i£.i:tiii3^ffi3 a^[S]^o-cfimo*^^ttm-r^o /wxtt- 

§&®i&4 4^>n-^3 3^«bO/^V^^O^=£ric£, #^HU^4 
;VX^O#-^Ojl#HlSCT##3 6 1, 3 6 2 ?riin o mi§£3 

[0 0 7 0] 

^ <r> tz t> , 3 ^mm^mmit l t & . 3 3 a l 

^^WBIflP*)^ 2 1,22 TOJEgitD 1 , D 2 , D 3 5£fc4fco£ fcd^i 

^otil3^I3 a & 0 L/;^ot, ^*5fei6t>tt 

&^->tcL£^oTm$a3<7>^®3 a ^v-^r>^tl^o 
[0 0 7 1] 

^ 1 ontffijx^ y b 3 1 1 fc^2<0PdffiJL-y h3 12lt ^KCfi 

3 a tC-r-^r^^-Ci^o £ fc. #^K0j^4 5 tf ? t® tti^- -y h 3 1 1, 3 12 



tliSE#2 003-3074564 



Qfrm 2002-233729 ^ ^- v : 19/ 



©yX;V3 5 1, 3 5 2<&+'fcfflOffi«!L&iB1iLT;t5»K ^ffif&jtL KSCTIg 
Hia-7b3 1 1, 3 120#3 6 1, 3 6 2*tWtio U#ot, Wil 

[0 0 7 2] 

0Jiii3 4 0§lt*#4 3 Km&*.-y h 3 1 1 , 3 12 fcBMftt* fci&O 
I/F4 7^qtm^-y h 3 1 1, 3 12 tm&BVbtLX^&o Z<7)tz#>, — 
oOHflfc^fM 3 BPttffllftStt 3 4 T% 01 Rtf » 2 <z>lgffijL~ y b 3 1 1 , 3 

1 2*mmKftim'?&, mmz^^>^^-^^nux^^ 0 

[0 0 7 3] 
[0 0 7 4] 

2*r;of|x.TV>* 0 B8Rtfla9 KiF+J:} fc^ 

ifttti^i: LT^^aj^--^ h 3 1 1, 3 12, 3 1 3 ••• 3 1 N«r, HoJJlif 

»8tW-«*i:iiPil-flP*^lTRlfit*l*t4. 08M^9m 01 
*»e>*NOi3lffia.-y b 3 1 1 , 312, 3 13-3 IN (Ntigi&gc) &#x. 
T:i3*K liSf 3 4 09^®:£fls:4 3 f,Zit, N&<D I /F 4 7 iflBtlfhtiX\<*& 
o itL^O^ffi^.-^ h 3 1 1 , 312, 313-31 N(±, /X>3 5 1,3 
5 2, 3 5 3 — 3 5Nfc#3 6 1, 3 6 2, 3 6 3 — 3 6 N t =Htx.TV>& 0 
[0 0 7 5] 

11, 312, 313, 3 1 4 «»3 t^tfc Lfcl^Hfiotf 4 
£v*„ El 1 0 KlF-fffl-trte, mm3 *$»bb LtzRmkW >rm&4 8 K&m 
h 3 1 1, 312, 313, 314 *flX0#»tTV>-& o C*tf>OlftffiJ. 
-7f3 1 1, 312, 313, 3 1 4li, t*3*^tt Lt^llftoT 

$MaimcK$*LTv*& 0 mi ot^-wt^ itta^-* h 3 1 1, 31 



ffifE#2 003-3074564 



^#JH 2002-233729 ^ ^- v I 20/ 



2, 3 13, 3 14 SrEgo|£»tTV^^ ^Mr*3&W-Cli, ftffijL^y h 3 1 1 
, 312, 313, 314 *ZloJ[aJ:«!»t;JUr&v> 0 l*ttJA=.y h 3 1 1 

, 312, 313, 3 14ii, yX;V3 5 1, 352, 353, 3 5 4 t#36 
1, 3 6 2, 3 6 3, 3 6 4 i^ix.tV^ 0 
[0 0 7 6] 

131 0 K^-tftJ-Cli, ««fcOl!(IHJJt.-y f311, 312, 313, 3 1 4 £ 
[0 0 7 7] 

LTV^ 0 L*Lfc#$>, *l&WCt±, HJiiI3 4^0RAM, ROM. 
CPUtEPROM^ £<7>mto<D7ffi5m* * y £ a > t? a - * #> 

> CPU#i*#«*4fto 
[0 0 7 8] 

^v-^>^tt^^CtiiM^^^ 0 Mat, zi^??;^ry 
[0 0 7 9] 

h-f, * r;va > e a - * £ fo^foi?i^#foi^cfflv»r 



ffiaE# 2003-3074564 



12 0 0 2-2 3 3 7 2 9 ^ ^- v : 21/ 



[0 0 8 0] 
[0 0 8 1] 

p°p ic^-t £ enofe tc^m-c* § * 0 

[0 0 8 2] 
[0 0 8 3] 

-fZ>tt\<D&*^\~^M.X^Z> 0 
[0 0 8 4] 



mtiE#2 003-3074564 



QfiW, 2002-233729 ^ ^- v : 22/ 



[0 0 8 5] 
[0 0 8 6] 

o T & V - 3r > £ & 0 
[0 0 8 7] 

[0 0 8 8] 

Sr?*5^J"ftUI»-C § . ifcft Kri^a *#piW-e § & o 

[0 0 8 9] 

[0 0 9 0] 



tiiWEW 2003-3074564 



2 002-233729 ^ ^- v I 23/ 



[mi] 

[02] 
[03] 

[04] 

H * ^-r Si W 0 -e * & o 

[0 5] 
[0 6] 

111 2 tltzm$x<V gi*^- * > ^i£fi-Cv- 4r > ^ $ tlfzmWl<Dffl$Lm"C 

[07] 

IH 6 lc^$tt/imil<7)¥MI2I v eab^o 
[0 8] 

0 2 ^^$n^%p n n ^gi&^-^>^tto^M^^O#^*^t-^0 
[09] 

ms^^fifzm^^m^-^y^mw^Kummm^mm^^irumm 



miE#2 003-3074564 



^fB. 2002-233729 ^ ^- v : 24/E 



[mi o] 

Hi 2 K^$*u» n a n Ogifrv~*>^ 

[eh i] 

2 %&«7»r£S1K 

3 mm (^p° n ) 
3 a ^® 

3 3 (tam^a) 

4 3 

4 5 (|B1t#R, *U«l¥I3:) 

4 7 I/F (n***) 
3 11 H 1 Ol^ffi^.- y b (Iftffi^) 
3 1 2 »2 0PftffiJ--y h (Itm^) 

3 13, 314, 3 1 N m&3~- y V mm^&) 
k mfeofHfc&ffl (-;fr|fij) 



f±JSE# 2003-3074564 




fcBSE# 2003-3074564 



[0 2] 



2002-233729 



2/ 




i 

-on 
G 



8tH 

A 
I 



U H 

ri r| 

33 53 

Bfflc tntf 

g e 

i- CM 



t- n co co ro 



as 

Hi 

e 
s@ 

Mf 
33 
@ 

I K 

S G 

i§t -> 
Jfc II 
G r| 

fltf @ 



ffilE#2 003-3074564 



12002-233729 



\ 3/ 



[0 3] 



4fc 
G 



to 

CO 



6 

CM 



CM 
CD 
CO 



r 




aJ8E# 2003-3074564 




tBIE# 2003-3074564 




tfJfiE# 2003-3074564 




ffiiE# 2003-3074564 




mtE# 2003-3074564 



002-233729 



^-v : 8/ 



[HI8] 



311 




36N 



miE# 2003-3074564 



011 



2002-233729 



9/ 



[El 9] 



CO 
CO 



4fc 

G 



CM 
CD 
CO 



4fc 

g 

Csl 



CO 
CO 
CO 



4k 
G 

CO 



Z 

CD 
CO 



G 

Z 




WiE#2 003-3074564 




aj|iE#2 0 0 3 



-3074564 



m 2002-233729 



^-^1 11/E 




miE#2 003-3074564 



Qfrm. 2002-233729 ^ I 1/E 



mV&ffl t?p D p^ £ * > ItOtftO gift v-* > ^§s* 1 

&ffi2WAm ! &&L3 11, 312ti>3-/33 fc$UfP^fi3 4t*ix.tv> 
&o S 1 OlJltB#g:3 1 1 »±Hl (Dm&M*— 56*1* o««ft3 0^ffi3 a 
^oTitlit*o H2 Ol*ttS#l&3 1 2 lit 2 Of M^-7Eif ^>M3 
mvS3 a lC|pj^oTi3)tHi1-&o ^>n-^3 3 lt£:WKlZlS<=>T®W)ZtiZ>W>m 

3<Dmmmm^mir^ 0 mmmm 4iix>a-^3 3^mtfcmm3o^ 

,312 £j» -fe*t&ttiii 

[»&@] hi 2 



miE# 2003-3074564 



#12 002-233729 

ta m a m m m m 



[000006895] 



i . b 

ft * 



H90f 9 J§ 6B 



28f 



^0/523975 

Rec'd PCT/PTO 0 8 FEB 2005 



P84988 



Japanese Patent Application No. 2002-233729 f 



(DOCUMENT NAME) 
(CASE NUMBER) 
(DATE OF APPLICATION) 
(DESTINATION) 



Patent Application 
P84988-74 

August 9, 2002 f 



Patent Office Commissioner 



(INTERNATIONAL PATENT CLASSIFICATION) H01B 13/00 
(TITLE OF INVENTION) Method and device for automatically marking 

article 

( (INVENTOR) 

(ADDRESS) c/o Yazaki Parts Co., Ltd., 1500, Mishuku, Susono-shi, 
Shizuoka 

(NAME) Takeshi KAMATA 

(INVENTOR) 

(ADDRESS) c/o Yazaki Parts Co., Ltd. 1500, Mishuku, Susosno-shi, 
Shizuoka 

(NAME) Shigeharu SUZUKI 

(INENTOR) 

(ADDRESS) c/o Yazaki Parts Co., Ltd. 1500, Mishuku, Susono-shi, 



(INENTOR) 

(ADDRESS) c/o Yazaki Corporation, 1500, Mishuku, Susono-shi, 
Shizuoka 



Shizuoka 



(NAME) 



Keigo SUGIMURA 



(NAME) 
(PATENT APPLICANT) 
(IDENTIFICATION NUMBER) 
(NAME) 
(AGENT) 
(IDENTIFICATION NUMBER) 
(PATENT ATTORNEY) 
(NAME) 

(TELEPHONE NUMBER) 
(SELECTED AGENT) 
(IDENTIFICATION NUMBER) 



KiyoshiYAGI 



000006895 



Yazaki Corporation 



100060690 



Hideo TAKINO 
03-5421-2331 



100097858 



(PATENT ATTORNEY) 
(NAME). 

(TELEPHONE NUMBER) 
(SELECTED AGENT) 

(IDENTIFICATION NUMBER) 

(PATENT ATTORNEY) 
(NAME) 

(TELEPHONE NUMBER) 
(SELECTED AGENT) 

(IDENTIFICATION NUMBER) 
(PATENT ATTORNEY) 
(NAME) 

(TELEPHONE NUMBER) 
(HANDLING FEE) 
(PREPAID NOTE NUMBER) 
(AMOUNT OF PAYMENT) 
(ACCOMPANIED DOCUMENT) 
(ITEM) 
(ITEM) 
(ITEM) 

(GENERAL POWER OF ATTORNEY 

NUMBER) 
PROOF REQUIREMENT 



Hirofumi OCHI 
03-5421-2331 

100108017 

Sadao MATSUMURA 
03-5421-2331 

100075421 

Isamu KAKIUCHI 
03-5421-2331 

012450 
21,000yen 

Specification 

Drawings 

Abstract 

0004350 
Yes 



[Document Name] Specification 
[Title of the Invention] 

METHOD AND DEVICE FOR AUTOMATICALLY MARKING 

ARTICLE 

[Claims] 

[Claim 1] A method of automatically marking an article which is 
transferred in one direction, comprising the steps of: 

storing in advance a pattern for coloring an outer surface of the 
article with a plurality of coloring agents of respective colors different 
from each other; 

detecting a transfer speed of the article; and 

spouting a plurality of the coloring agents of respective specific 
amount toward the outer surface of the article according to the pattern in 
response to the detected transfer speed. 

[Claim 2] The method of automatically marking an article 
according to claim 1, wherein the article is an electric wire. 

[Claim 3] A device for automatically marking an article which is 
transferred in one direction, comprising: 

storing means for storing a pattern for coloring an outer surface of 
the article with a plurality of coloring agents of respective colors 
different from each other; 

detecting means for detecting a transfer speed of the article; 

a plurality of spouting means for spouting the coloring agents of 
respective colors different from each other of respective specific amount 
toward the outer surface of the article; and 

control means to make a plurality of the spouting means spout the 



coloring agent toward the outer surface of the article according to the 
pattern in response to the transfer speed of the article detected by the 
detecting means. 

[Claim 4] The device for automatically marking an article 
according to claim 3, wherein a plurality of the spouting means are 
arranged along the transfer direction of the article and the control means 
makes the spouting means spout the coloring agent according to a 
distance between the spouting means. 

[Claim 5] The device for automatically marking an article 
according to claim 3, wherein a plurality of the spouting means are 
arranged along a circumferential direction around the article. 

[Claim 6] The device for automatically marking an article as 
claimed in any one of claims 3 - 5, further comprising a device body for 
receiving the storing means and the control means, wherein the device 
body comprises a plurality of connectors for connecting the device body 
to the spouting means and the connectors are provided in the same 
number as that of the spouting means according to the respective 
spouting means. 

[Claim 7] The device for automatically marking an article as 
claimed in any one of claims 3-6, wherein the article is an electric wire. 

[Claim 8] The device for automatically marking an article 
according to claim 7, wherein the electric wire is put in an electric wire 
cutting machine which cuts the electric wire after transferring the electric 
wire in said one direction. 
[Detailed Description of the Invention] 
[0001] 



[Technical Field of the Invention] 

The present invention relates to a method and device for 
automatically marking an article such as an electric wire including an 
electrically conductive core wire and an insulating coating which coats 
the core wire. 
[0002] 

[Prior Art] 

Various electronic equipment is mounted on a motor vehicle as a 
mobile unit. Therefore, a motor vehicle is provided with a wiring harness 
for supplying an electric power from an electric source to electronic 
equipment and for transferring control signals and so on from a computer 
to electronic equipment. The wiring harness includes a plurality of 
electric wires 106 (shown in Fig. 14) as articles, electric connectors, each 
being attached to an end of the wire 106, and so on. 
[0003] 

The wire 106 includes an electrically conductive core wire 105 
(shown in Fig. 14) and a coating made of insulating synthetic resin, 
which coats the core wire 105. The wire 106 is so-called a coated wire. 
The wire 106 has been produced by using a producing device 100 shown 
in Fig. 14, which includes a supply unit 101, extrusion-coating unit 102, 
cooling water bath 103 and winding unit 104. 
[0004] 

Upon producing the wire 106, the producing device 100 transfers a 
core wire 105 or a wire 106 in turn through the supply unit 101, 
extrusion-coating unit 102, cooling water bath 103 and winding unit 104. 
The device 100 has a plurality of pulleys 107 to transfer the core wire 
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105 or wire 106. 
[0005] 

The supply unit 101 supplies the core wire 105 which has no coating 
thereon. The extrusion-coating unit 102 extrudes the insulating- synthetic 
resin onto the circumference of the core wire 105 supplied from the 
supply unit 101, forming the coating. The cooling water bath 103 cools 
the coating. The winding unit 104 cuts the wire 106 into a specific length 
and winds the cut wire 106 around a dram or the like placing the wire 

106 in a condition of being shipped* Thus, the producing device 100 
produces the wire 106. 

[0006] 

A connector includes an electrically conductive terminal fitting and 
an insulating connector housing. The terminal fitting is attached to an 
end of the wire 106 and electrically connected to the core wire 105 of the 
wire 106. The connector housing is formed into a box-shape and receives 
the terminal fitting. 
[0007] 

Upon assembling a wiring harness, first the wire 106 is cut into a 
specific length and thereafter a terminal fitting is attached to an end of 
the wire 106. The wires 106 are connected to each other according to the 
need. Thereafter, the terminal fitting is inserted into the connector 
housing, thereby assembling the wiring harness. 
[0008] 

As for the wire 106 of the wiring harness, the size of the core wire 
105, the material of the coating (for possible change in the material 
depending on heat-resisting property), and a purpose of use must be 
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distinguished. Here, the purpose of use means a control signal for an air- 
bag, antilock brake system and vehicle speed information, and a vehicle 
system in which the wire 106 in a power transmission system is used. 
[0009] 

So far, in order to distinguish the purpose of use as described above, 
an outer surface of the wire 106 of the wiring harness is formed in a 
stripe pattern with two different colors. In a conventional producing 
device 100 as shown in Fig. 14, in an extrusion-coating unit 102, a 
coloring agent is added into the synthetic resin which constitutes the 
coating. Then, in the extrusion-coating unit 102, the synthetic resin is 
mixed with the coloring agent so as to make the color of the synthetic 
resin be the same as that of the coloring agent. Then, the synthetic resin 
having the same color as that of the coloring agent is extrusion-coated 
onto the circumference of the core wire 105. Further, a part of the outer 
surface of the wire 106 is colored with a color different from the color of 
the coloring agent, thereby coloring the wire 106 into a stripe pattern. 
[0010] 

A maker of motor vehicles receives various demands from users. 
That is, a motor vehicle is forced to have various electronic equipment 
therein. Accordingly, the wiring harness needs many types of the wire 
106, such as a hundred of types of the wire 106. In this case, the wires 
106 having various colors are needed. Therefore, the producing device 
100 must frequently change the color of the coating of the wire 106. 
[0011] 

[Problems that the Invention is to solve] 

In the conventional producing device 100 as shown in Fig. 14, upon 



changing the color of the coating (that is, the color of the wire 106), the 
extrusion-coating unit 102 is halted once and then, the coloring agent to 
be mixed with the synthetic resin is changed. In this case, when the wires 
106 having various colors are produced, the extrusion-coating unit 102 
must be halted frequently, causing the deterioration in the production 
efficiency of the wire 106. 
[0012] 

Therefore, a method has been proposed, in which the coloring agent 
to be added to the synthetic resin is changed with the extrusion-coating 
unit 102 being kept in operation. When the coloring agent is changed 
with the extrusion-coating unit 102 being kept in operation, immediately 
after changing the coloring agent, the synthetic resin is mixed with both 
the coloring agent before the change and the coloring agent after the 
change, resulting in that the color of the coating becomes a mixed color 
of the color of the coloring agent before the change and that of the 
coloring agent after the change. The wire 106 having such a mixed color 
cannot be used for making a wiring harness because the mixed color is 
not a desired color to be used in the system described above. That is, 
when the coloring agent is changed with the extrusion-coating unit 102 
being kept in operation, the resulted wire 106 has inevitably a portion 
which cannot be used to make a wiring harness, causing the deterioration 
in the yield of the material of the wire 106. Further, a part of the outer 
surface cannot be easily changed to a color which is different from the 
color of the coloring agent. 
[0013] 

Thus, with the conventional producing device, it has been difficult 
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to change a color of a mark, which is formed on the outer surface of the 
wire, without deteriorating the production efficiency of the wire as an 
article. 
[0014] 

It is therefore an objective of the present invention to provide a 
method and device for automatically marking an article, by which the 
deterioration in the yield can be prevented from occurring arid a color of 
a mark to be formed on the article can be easily changed. 
[0015] 

[Means of Solving the Problems] 

In order to attain the above objective, the present invention 
described in claim 1 is a method of automatically marking an article 
which is transferred in one direction, comprising the steps of: 

storing in advance a pattern for coloring an outer surface of the 
article with, a plurality of coloring agents of respective colors different 
from each other; 

detecting a transfer speed of the article; and 

spouting a plurality of the coloring agents of respective specific 
amount toward the outer surface of the article according to the pattern in 
response to the detected transfer speed. 
[0016] 

The present invention described in claim 2 is the method of 
automatically marking an article according to claim 1, wherein the article 
is an electric wire. 
[0017] 

The present invention described in claim 3 is a device for 
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automatically marking an article which is transferred in one direction, 
comprising: 

storing means for storing a pattern for coloring an outer surface of 
the article with a plurality of coloring agents of respective colors 
different from each other; 

detecting means for detecting a transfer speed of the article; 

a plurality of spouting means for spouting the coloring agents of 
respective colors different from each other of respective specific amount 
toward the outer surface of the article; and 

control means to make a plurality of the spouting means spout the 
coloring agent toward the outer surface of the article according to the 
pattern in response to the transfer speed of the article detected by the 
detecting means. 
[0018] 

The present invention described in claim 4 is the device for 
automatically marking an article according to claim 3, wherein a 
plurality of the spouting means are arranged along the transfer direction 
of the article and the control means makes the spouting means spout the 
coloring agent according to a distance between the spouting means. 
[0019] 

The present invention described in claim 5 is the device for 
automatically marking an article according to claim 3, wherein a 
plurality of the spouting means are arranged along a circumferential 
direction around the article. 
[0020] 

The present invention described in claim 6 is the device for 
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automatically marking an article as claimed in any one of claims 3-5, 
further comprising a device body for receiving the storing means and the 
control means, wherein the device body comprises a plurality of 
connectors for connecting the device body to the spouting means and the 
connectors are provided in the same number as that of the spouting 
means according to the respective spouting means. 
[0021] 

The present invention described in claim 7 is the device for 
automatically marking an article as claimed in any one of claims 3-6, 
wherein the article is an electric wire. 
[0022] 

The present invention described in claim 8 is the device for 
automatically marking an article according to claim 7, wherein the 
electric wire is put in an electric wire cutting machine which cuts the 
electric wire after transferring the electric wire in said one direction. 
[0023] 

According to the invention described in claim 1, a plurality of the 
coloring agents of the respective specific amount are spouted toward the 
outer surface of the article so as to mark the outer surface. Since the 
coloring agents of the respective specific amount are spouted, therefore 
when one coloring agent is replaced by the other coloring agent, the 
coloring agent is prevented from being mixed with the other coloring 
agent and the coloring agent to be adhered on the article can be changed 
immediately. 
[0024] 

Further, the transfer speed of the article is detected and a plurality 
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of the coloring agents are spouted toward the outer surface of the article 
in response to the detected transfer speed. When the transfer speed of the 
article increases, then a time interval for spouting the coloring agent is 
shortened, while the transfer speed of the article decreases, then a time 
interval for spouting the coloring agent is elongated, thereby the distance 
between the coloring agents adhered on the outer surface of the article 
can be maintained constant even when the transfer speed of the article 
changes. Consequently, even when the transfer speed of the article 
changes, the coloring agents can be adhered on the outer surface of the 
article according to a predetermined pattern. 
[0025] 

The coloring agent means a liquid substance, in which a coloring 
material (organic substance for use in industry) is dissolved and 
dispersed in water or other solvent. The organic substance described 
above is a dye or a pigment (mainly, organic substance and synthetic 
product). Sometimes, a dye is used as a pigment and a pigment is used as 
a dye. In this specification, as a substantial example, the coloring agent 
is a coloring liquid or coating material. 

The coloring liquid is a liquid, in which a dye is dissolved or 
dispersed in a solvent. The coating material is a material, in which a 
pigment is dispersed in a liquid dispersion. When the outer surface of the 
wire is colored with a coloring liquid, the dye permeates into the coating. 
When the outer surface of the wire is colored with a coating material, the 
pigment adheres to the outer surface without permeating into the coating 
of the wire. In the specification, "to mark the outer surface of the 
coating" means to dye a part of the outer surface of the coating with a 
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dye or to coat a part of the outer surface of the coating with a pigment. 
[0026] 

Preferably, the solvent and liquid dispersion have an affinity to the 
synthetic resin for constituting the coating in order to securely permeate 
the dye into the coating of the wire or to make the pigment securely 
adhere to the outer surface of the coating of the wire. 
[0027] 

According to the invention described in claim 2, the outer surface of 
an electric wire as the article is marked. Since the marking is carried out 
in response to the transfer speed of the wire, the coloring agents can be 
adhered on the outer surface of the wire according to a predetermined 
pattern even when the transfer speed of the wire changes. Of course, the 
wire being transferred with a high speed can be securely marked and the 
wire of long length can be marked. 
[0028] 

According to the invention described in claim 3, a plurality of the 
spouting means spout the respective specific amount of the coloring 
agents toward the outer surface of the article so as to mark the outer 
surface. A plurality of the spouting means spout the coloring agent of the 
respective different colors. Since the respective specific amount of the 
coloring agents are spouted, when one coloring agent to be adhered on 
the article is replaced by the other coloring agent, one coloring agent is 
prevented from being mixed with the other coloring agent and the 
coloring agent to be adhered on the article can be changed immediately. 
[0029] 

Further, the detecting means detects the transfer speed of the article 
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and the control means controls the spouting of a plurality of the coloring 
agents toward the outer surface of the article in response to the. detected 
transfer speed. When the transfer speed of the article increases, then a 
time interval for spouting the coloring agent is shortened, while the 
transfer speed of the article decreases, then a time interval for spouting 
the coloring agent is elongated, thereby the distance between the coloring 
agents adhered on the outer surface of the article can be maintained 
constant even when the transfer speed of the article changes. 
Consequently, even when the transfer speed of the article changes, the 
coloring agents can be adhered on the outer surface of the article 
according to a predetermined pattern stored in the storing means. 
[0030] 

According to the invention described in claim 4, a plurality of the 
spouting means are arranged along the transfer direction of the article. 
Therefore, the outer surface of the article can be securely marked with a 
plurality of the coloring agents. Further, the storing means stores a 
distance between the spouting means and the control means controls the 
spouting means to spout the coloring agent according to the distance 
between the spouting means. Accordingly, the coloring agents caa be 
adhered on the outer surface of the article according to a predetermined 
pattern stored in the storing means. 
[0031] 

According to the invention described in claim 5, a plurality of the 
spouting means are arranged along a circumferential direction around the 
article. Therefore, the outer surface of the article can be securely marked 
with a plurality of the coloring agents. 
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[0032] 

According. to the invention described in claim 6, the connectors for 
connecting the spouting means to the device body are provided in the 
same number as that of the spouting means. Therefore, with one device 
body, a plurality of the spouting means can be securely controlled and a 
space for installing the device can be reduced. 
[0033] 

According to the invention described in claim 7, the outer surface of 
an electric wire as the article is marked. Since the marking is carried out 
in response to the transfer speed of the wire, the coloring agents can be 
adhered on the outer surface of the wire according to a predetermined 
pattern even when the transfer speed of the wire changes. Of course, the 
wire being transferred with a high speed can be securely marked and the 
wire of long length can be marked. 
[0034] 

According to the invention described in claim 8, the electric wire is 
put in an electric wire cutting machine which cuts the electric wire after 
transferring the electric wire in said one direction. Therefore, when a 
long electric wire is cut into a specific length, the wire can be marked 
with a specific pattern. A space for installing can be reduced and a man- 
hour for processing the wire can be reduced. 
[0035] 

[Preferred Embodiments of the Invention] 

In the following, a device for automatically marking an electric wire 
(hereinafter, a device for automatically marking) as a device for 
automatically marking an article according to a first preferred 
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embodiment of the present invention will be explained with reference to 
Figs. 1 - 7. As shown in Fig. 1, the device 1 for automatically marking is 
mounted on an electric wire cutting machine 2, which cuts the wire 3 into 
a specific length, and the device 1 forms a mark 9 on a part of the outer 
surface 3a of the wire 3. That is, the device 1 for automatically marking 
marks the outer surface 3a of the wire 3 as the article. 
[0036] 

The electric wire cutting machine 2 includes a body 10 thereof to be 
arranged on a floor in a plant, measuring mechanism 11 and cutting 
mechanism 12. The body is formed box-shaped. The measuring 
mechanism 11 has a. pair of belt-forwarding units 13, which includes a 
drive pulley 14, a plurality of corporating pulley 15 and endless belt 16. 
The drive pulley 14 is driven by a motor or the like as a drive source 
received in the body 10. The corporating pulley 15 is rotatably supported 
by the body 10. The endless belt 16 has a ring-shape and is tied to the 
drive pulley 14 and the corporating pulley 15. The endless belt 16 rotates 
around these pulleys 14, 15. 
[0037] 

The pair of belt-forwarding units 13 is arranged in the vettical 
direction. The pair of belt-forwarding units 13 puts the electric wire 3 
therebetween and rotates the drive pully 14 synchronously, thereby 
rotating the endless belt 16 so as to forward the electric wire 3 for a 
specific length. At this time, the pair of belt-forwarding units 13 moves 
the electric wire 3 along an arrow K shown in Fig. 1, which runs in 
parallel with the longitudinal direction of the electric wire 3. The arrow 
K runs in the horizontal direction (i.e. the one direction). 
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[0038] 

The cutting mechanism 12 is arranged at the downstream side of an 
arrow K of the pair of the belt-fo warding units 13. The cutting 
mechanism 12 includes a pair of cutting blades 17 and 18, which is 
arranged in the vertical direction. When the pair of cutting blades 17 and 
18 approaches each other, the pair of cutting blades 17 and 18 puts the 
wire 3, which is delivered by the pair of the belt-fo warding units 13, 
therebetween and cuts the wire 3. When the pair of cutting blades 17 and 
18 parts away from each other, of course the pair of cutting blades 17 
and 18 parts away from the wire 3. 
[0039] 

The electric wire cutting machine 2 puts the wire 3 between the pair 
of the belt-fo warding units 13, in a state that the pair of cutting, blades 17 
and 18 parts away from each other, and delivers the wire 3 along arrow K. 
After delivering the wire 3 of a specific length, the drive pulley 14 of the 
pair of the belt-fowarding units 13 is halted. Then, the pair of cutting 
blades 17 and 18 approaches each other, puts the wire 3 therebetween, 
and cuts the wire 3. Thus, the electric wire cutting machine 2 transfers 
the wire 3 as an article along arrow K. 
[0040] 

As shown in Fig. 6, the device 1 for automatically marking marks 
the outer surface 3a of the wire 3. The wires 3 constitute a wiring harness, 
which is arranged in, for example, a motor vehicle as a mobile unit. The 
wire 3 includes an electrically conductive core wire 4 and an electrically 
insulating coating 5. The core wire 4 is formed by twisting a plurality of 
element wires made of conductive metal. The core wire 4 may be 
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constructed by one element wire. The coating 5 is made of synthetic 
resin such as polyvinyl chloride (PVC). The coating 5 coats the core wire 
4. Therefore, the outer surface 3 a of the wire 3 is the outer surface of the 
coating 5. 
[0041] 

The coating is monochrome P. The outer surface 3a of the wire 3 
may be monochrome P by mixing a desired coloring agent into the 
synthetic resin of the coating 5. Alternatively, the monochrome P may be 
a color of the synthetic resin itself without mixing a coloring agent into 
the synthetic resin of the coating 5. In the latter case, the outer surface 3a 
of the wire 3, that is, the outer surface of the coating 5 is called non- 
colored. That is, the "non-colored" means that the outer surface 3a of the 
wire 3 has a color of the synthetic resin itself. 
[0042] 

On the outer surface 3a of the wire 3, a mark 9 consisting of a 
plurality of first spots 21 and a plurality of second spots 22 is formed. 
The first spot 21 has a first color B (shown by parallel diagonal lines in 
Figs. 6 and 7). The first color B is different from the monochrome P. The 
second spot 22 has a second color R (shown by other parallel diagonal 
lines in Figs. 6 and 7). The second color R is different from both the 
monochrome P and the first color B. 
[0043] 

As shown in Fig. 7, the first and second spots 21, 22 are round in a 
plan view. A plurality of the spots 21 and a plurality of the spots 22 are 
arranged in the longitudinal direction of the wire 3 according to a 
predetermined pattern. 
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[0044] 

In this example of the figure, six first spots 21 are formed, then four 
second spots 22 are formed and then, six first spots 21 are further formed. 
The following three distances are predetermined: a distance Dl between 
the centers of the first spots 21 adjacent to each other in the longitudinal 
direction of the wire 3; a distance D2 between the centers of the second 
spots 22 adjacent to each other in the longitudinal direction of the wire 3; 
and a distance D3 between the center of the first spot 21 and the center 
of the second spot 22 adjacent to each other in the longitudinal direction 
of the wire 3. 
[0045] 

A plurality of the wire 3 constructed as described above are twisted 
and, for example, a connector is attached thereto, thereby constructing 
the wiring harness. The connector is coupled with a mating connector of 
various electronic equipment in a motor vehicle, thereby the wiring 
harness, i.e. the wires 3 transfer various signals or electric power to the 
various electronic equipment. The wire 3 is the article described in the 
claims and this specification. 
[0046] 

The device 1 for automatically marking forms the mark 23 on the 
outer surface 3a of the wire 3. As shown in Fig. 2, the device 1 includes 
the first spouting unit 311 as the spouting means, the second spouting 
unit 312 as the spouting means, encoder 33 as the detecting means, and 
control device 34. The first and second spouting units 311 and 312 are 
arranged along arrow K. 
[0047] 
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As shown in Fig. 1, the first spouting unit 311 is put between the 
pair of the belt-forwarding units 13 of the measuring mechanism 11 and 
the pair of the cutting blades 17 and 18 of the cutting mechanism 12. The 
first spouting unit 311 has a first nozzle 351 and first valve 361. The first 
nozzle 351 faces with the electric wire 3 to be forwarded along the arrow 
K by the pair of the belt-forwarding units 13. The first coloring agent is 
fed from the first coloring agent supplying source 37 (Fi.g 2) into the 
first nozzle 351. The first coloring agent has the first color B. 
[0048] 

The first valve 361 is connected to the first nozzle 351. Further, a 
pressurized gas-supply source 38 (shown in Fig. 2) is connected to the 
first valve 36. The pressurized gas-supply source 38 supplies pressurized 
gas into the first nozzle 351 through the first valve 361. Further, 
pressurized gas-supply source 38 supplies pressurized gas into the 
second nozzle 352 through the second valve 362. When the first valve 
361 is opened, with the aid of the pressurized gas supplied from the 
pressurized gas-supply source 38, the first coloring agent in the first 
nozzle 351. spouts toward the outer surface 3a of the wire 3. 
[0049] 

When the valve 361 is closed, the spouting of the first coloring 
agent within the first nozzle 351 is halted. In response to a signal from a 
valve-driving circuit 46 (explained later on) of the control device 34, the 
first valve 361 is opened for a predetermined period of time, thereby the 
first spouting unit 311 spouts a specific amount of the first coloring 
agent toward the outer surface 3a of the wire 3. 
[0050] 
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As shown in Fig. 1, the second spouting unit 312 is put between the 
pair of the belt-forwarding units 13 of the measuring mechanism 11 and 
the pair of the cutting blades 17 and 18 of the cutting mechanism 12, 
being arranged nearer to the belt-forwarding units 13 than the first 
spouting unit 311 being arranged near thereto. The second spouting unit 
312 has a second nozzle 352 and second valve 362. The second nozzle 
352 faces with the electric wire 3 to be forwarded along the arrow K by 
the pair of the belt-forwarding units 13. The second coloring agent is fed 
from the second coloring agent supplying source 41 (Fi.g 2) into the first 
nozzle 352. The first coloring agent has the second color R. 
[0051] 

The second valve 362 is connected to the second nozzle 352. 
Further, the pressurized gas-supply source 38 is connected to the second 
valve 362. When the second valve 362 is opened, with the aid of the 
pressurized gas supplied from the pressurized gas-supply source 38, the 
second coloring agent in the second nozzle 352 spouts toward the outer 
surface 3a of the wire 3. When the valve 362 is closed, the spouting of 
the second coloring agent within the second nozzle 352 is halted. In 
response to a signal from the valve-driving circuit 46 of the control 
device 34, the second valve 362 is opened for a predetermined period of 
time, thereby the second spouting unit 312 spouts a specific amount of 
the second coloring agent toward the outer surface 3a of the wire 3. 
[0052] 

The first and second coloring agents described above correspond to 
the coloring agents described in the claims and this specification, and 
mean liquid substances, in which the coloring material (organic 
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substance for use in industry) is dissolved and dispersed in water or other 
solvent. The organic substance described above is a dye or a pigment 
(mainly, organic substance and synthetic product). Sometimes, a dye is 
used as a pigment and a pigment is used as a dye. As a substantial 
example, the coloring agent is a coloring liquid or coating material. 
[0053] 

The coloring liquid is a liquid, in which a dye is dissolved or 
dispersed in a solvent. The coating material is a material, in which a 
pigment is dispersed in a liquid dispersion. When the coloring agent 
adheres on the outer surface 3a of the wire 3, the dye permeates into the 
coating 5. When the coating material adheres on the outer surface 3a of 
the wire 3, the pigment adheres on the outer surface 3a of the wire 3 
without permeating into the coating 5. That is, the first and second 
spouting units 311 and 312 dyes a part of the outer surface 3a of the wire 
3 with a dye, or alternatively, give a part of the outer surface 3a of the 
wire 3 of a coat of a pigment. That is, marking the outer surface 3a of the 
wire 3 means dyeing a part of the outer surface 3a of the wire 3 with a 
dye, or alternatively, giving a part of the outer surface 3 a of the wire 3 of 
a coat of a pigment. 
[0054] 

Preferably, the solvent and liquid dispersion have an affinity to the 
synthetic resin for constituting the coating 5 in order to securely 
permeate the dye into the coating 5 or to make the pigment securely 
adhere to the outer surface 3a. 
[0055] 

As shown in Fig. 2, the encoder 33 includes a rotor 42. The rotor 42 
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is rotatable around the axis. The outer circumferential surface of the 
rotor 42 comes in contact with the outer surface 3a of the wire 3, which 
is put between the pair of the beldriving units 13. When the core wire 4 
moves, that is, the wire 3 moves along arrow K, the rotor 42 rotates. Of 
course, the transfer distance of the core wire 4, that is, the transfer 
distance of the wire 3 along arrow K has a linear relation with the 
revolving number of the rotor 42. 
[0056] 

The encoder 33 is connected to a pulse count circuit 44 (explained 
later on) of the control device 34. When the rotor 42 rotates by an every 
specific angle, the encoder 33 outputs a pulse signal to the control device 
34. That is, the encoder 33 outputs an information in response to the 
transfer speed of the wire 3 transferring along arrow K to the pulse count 
circuit 44. Thus, encoder 33 measures an information in response to the 
transfer speed of the wire 3 and outputs the information in response to 
the transfer speed of the wire 3 to the pulse count circuit 44. Usually, the 
encoder 33 outputs a pulse signal in response to the transfer distance of 
the wire 3 with friction between the wire 3 and the rotor 42. However, in 
the event that the transfer distance does not agree with the number of the 
pulse depending on the state of the outer surface 3a of the wire 3, the 
information of the speed may be obtained at another position and the 
information obtained may be fed back so as to carry out a specific 
comparative computation. 
[0057] 

As shown in Fig. 3, the control device 34 includes a box-shaped 
device body 43, the pulse count circuit 44, valve-selecting circuit 45, a 
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plurality of valve-driving circuits 46, and a plurality of interfaces (shown 
by I/F in Fig. 3; hereinafter I/F) 47 as connectors. The device body 43 
receives the pulse count circuit 44, valve-selecting circuit 45, and a 
plurality of the valve-driving circuits 46. 
[0058] 

The pulse count circuit 44 counts the number of the pulse signals 
inputted from the encoder 33. The pulse count circuit 44 is connected to 
the valve-selecting circuit 45 and outputs an information indicating 
which number of the pulse signal is inputted at that time to the valve- 
selecting circuit 45. In order to improve the resolution of the pulse, the 
pulse signal generated in the encoder of very high frequency may be 
divided so as to input it to the pulse count circuit 44.. 
[0059] 

The valve-selecting circuit 45 is connected to the valve-driving 
circuits 46. When a pulse signal of the predetermined turn is inputted, 
the valve-selecting circuit 45 outputs a signal for opening the respective 
valves 361, 362 to the valve-driving circuits 46. The valve-selecting 
circuit 45 outputs a signal for opening the respective valves 361, 362 to 
the valve-driving circuits 46 according to a distance L (shown in Fig. 2) 
between the centers CI and C2 of the respective openings 351b and 352b. 
Here, the distance L is a distance between the spouting means. 
[0060] 

That is, the valve-selecting circuit 45 memorizes which is to be 
opened the first valve 361 or second valve 362, or alternatively, both of 
which to be kept closed, and controls respective valve-driving circuits 46 
according to this memorized pattern. When the pulse count circuit 44 is 
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directly connected to the valve-driving circuit 46, the valve-selecting 

circuit 45 can be passed. 

[0061] 

Thus, the valve-selecting circuit 45 memorizes in advance a pattern 
for marking the outer surface 3a of the wire 3. The yalve-driving circuit 
46 makes the respective spouting units 311, 312 spout the specific 
amount of the first or second coloring agent toward the outer surface 3a 
of the wire 3 in accordance with the memorized pattern in response to the 
transfer speed of the wire 3 inputted from the encoder 33. The valve- 
selecting circuit 45 makes the respective spouting units 311, 312 spout 
the first or second coloring agent according to the distance L between the 
centers the nozzles 351 and 352, respectively. The valve-selecting circuit 
45 corresponds to both the storing means and control means. The pulse 
count circuit 44 or the valve-selecting circuit 45 consists of a known 
digital circuit or the like. 
[0062] 

The valve-driving circuit 46 and I/F 47 are provided in the same 
number as the spouting units 311 or 312, corresponding to the respective 
spouting units 311 and 312. Valves 361 and 362 of the respective 
spouting units 311 and 312 are connected to the valve-driving circuit 46 
through the I/F 47. When a signal for opening the valve 361, 362 is 
inputted from the valve-selecting circuit 45, the valve-driving circuit 46 
outputs the signal to the valve 361, 362 through I/F 47 and so on. When 
the valve-driving circuit 46 outputs the signal for opening the valve 361, 
362 to the valve 361, 362, then the valve 361, 362 is opened. 
[0063] 
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Thus, the valve-driving circuit 46 outputs the signal described above 
to the corresponding valves 361, 362 so as to control the opening/closing 
motion of the corresponding valves 361, 362. The I/F 47 is used for 
electrically connecting the valve-driving circuit 46 to the corresponding 
valves 361, 362. The I/F 47 is attached to, for example, an outer wall of 
the device body 43. 
[0064] 

In the device 1, when the mark 23 is formed on the outer surface 3a 
of the wire 3, that is, when the outer surface 3a of the wire 3 is marked, 
the pair of the belt-forwarding units 13 of the device 2 forwards the 
electric wire 3 along the arrow K. When the pulse signal of a specific 
turn is inputted to the pulse count circuit 44 from the encoder 33, first 
the valve-driving circuit 46 that is connected to the first valve 361 opens 
the first valve 361 six times for a specific period of time according to the 
distance Dl described above. Then, as shown in Fig. 4, the first spouting 
unit 311 spouts (ejects) the specific amount of the first coloring agent 
toward the outer surface 3a of the wire 3. 
[0065] 

After the spouting by the first spouting unit 311 is once halted, 
when the pulse signal, which indicates that the wire 3 is transferred 
according the distance D3 and L described above, is inputted to the pulse 
count circuit 44 from the encoder 33, the valve-driving circuit 46 that is 
connected to the second valve 362 opeiis the second valve 362 four times 
for a specific period of time according to the distance D2 described 
above. Then, as shown in Fig. 5, the second spouting unit 312 spouts 
(ejects) the specific amount of the second coloring agent toward the outer 
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surface 3a of the wire 3. 
[0066] 

After the spouting by the second spouting unit 312 is once halted, 
when the pulse signal, which indicates that the wire 3 is transferred 
according the distance D3 and L described above, is inputted to the pulse 
count circuit 44 from the encoder 33, the valve-driving circuit 46 that is 
connected to the first valve 361 opens again the first valve 361 six times 
for a specific period of time according to the distance Dl described 
above. Then, the first spouting unit 311 spouts (ejects) the specific 
amount of the first coloring agent toward the outer surface 3a of the wire 
3. 

[0067] 

Then, after the belt-forwarding units 13 of the device 2 forwards the 
electric wire 3 for a specific length, the belt-forwarding units 13 halts. 
The cuttin blades 17, 18 of the cutting mechanism 12 cuts the electric 
wire 3, the outer surface 3a of which is provided with the mark 23. Thus, 
the wire 3 shown in Fig. 6, on the outer surface of which the mark 9 is 
formed, is produced. 
[0068] 

According to the preferred embodiment, the respective specific 
amount of the first and second coloring agents are spouted (ejected) 
toward the outer surface 3a of the wire 3, thereby marking the outer 
surface 3a. Since the respective specific amount of the first and second 
coloring agents are spouted (ejected), upon changing the coloring agent 
to be adhered on the outer surface 3a of the wire 3, these coloring agents 
are prevented from being mixed with each other and the coloring agent 
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can be changed immediately. Accordingly, the production yield of the 
wire 3 can be prevented from deteriorating and the color of the mark 23 
to be formed on the wire 3 can be changed easily. 
[0069] 

The encoder 33 detects the transfer speed of the wire 3 and the 
control device 34 controls the spouting of a plurality of the coloring 
agents toward the outer surface 3a of the wire 3 according to the transfer 
speed. The pulse count circuit 44 counts the pulse signals sent from the 
encoder 33 and the valve-selecting circuit 45 opens or closes the 
respective valves 361, 362 according to the turn of the pulse signals. 
When the transfer speed of the wire 3 increases, the time interval of 
spouting of the coloring agent becomes short, while when the transfer 
speed of the wire 3 decreases, the time interval of spouting of the 
coloring agent becomes long. 
[0070] 

Therefore, even if the transfer speed of the wire 3 changes, the 
distances between the coloring agents adhered on the outer surface 3a of 
the wire 3, that is, the distances Dl, D2 and D3 can be maintained 
constant. That is, even if the transfer speed of the wire 3 changes, the 
coloring agents can be adhered on the outer surface 3a of the wire 3 
according to a predetermined pattern. That is, the outer surface 3a of the 
wire 3 can be marked according to a predetermined pattern. 
[0071] 

The first and second spouting units 311 and 312 are arranged along 
arrow K. Therefore, the outer surface 3a of the wire 3 can be securely 
marked with the first and second coloring agents. The valve-selecting 
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circuit 45 memorizes the distance L described above and the valves 361, 
362 are controlled according to the distance L. Therefore, the outer 
surface 3a of the wire 3 can be marked according to a predetermined 
pattern. 
[0072] 

The I/F 47 for connecting to the spouting units 311 or 312 are 
provided in the same number as the spouting units 311 or 312 in the 
device body 43 of the control device 34. Therefore, only one device body 
43, that is, only one control device 34 can securely control the first and 
second spouting units 311 and 312, thereby reducing a necessary space 
for installing. 
[0073] 

The device 1 for automatically marking is mounted on the wire 
cutting machine 2. Therefore, when the wire having long length is to be 
cut into a specific length, the wire 3 can be marked with a specific 
pattern. Therefore, the man-hour required to process the wire 3 can be 
restricted. 
[0074] 

In the preferred embodiments described above, the device 1 for 
automatically marking includes two spouting units 311 and 312. 
However, instead, in the present invention, as shown in Figs. 8 and 9, the 
device 1 may include three or more spouting units 311, 312, 313, 
3 IN as the spouting means. For an example shown in Figs. 8 and 9, the 
device 1 includes N spouting units 311, 312, 313, — , 31N (Nrinteger) 
and the device body 43 of the control device 34 includes N I/F 47. These 
spouting units 311, 312, 313, — , 31N have the respective nozzles 351, 
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352, 353, — , 35N and the respective valves 361, 362, 363, — B 36N. 
[0075] 

As shown in Fig. 10, in the present invention, the spouting units 311, 
312, 313, and 314 as the spouting means may be arranged in the 
circumferential direction around the wire 3. For an example shown in Fig. 
10, the respective spouting units 311, 312, 313, and 314 are attached to a 
ring-shaped member 48 around the wire 3. The respective spouting units 

311, 312, 313, and 314 are arranged in the circumferential direction 
around the wire 3 having the same distance therebetween. For an 
example shown in Fig. 10, the device 1 includes four spouting units 311, 

312, 313 and 314. However, instead, in the present invention, the device 
1 may include two or more spouting units. Of course, the respective 
spouting units 311, 312, 313, and 314 have the nozzles 351, 352, 353, 
and 354, and the valves 361, 362, 363, and 364, respectively. 

[0076] 

For an example shown in Fig. 10, since plurality of the spouting 
units 311, 312, 313, and 314 are arranged in the circumferential direction 
around the wire 3, the outer surface 3a of the wire 3 can be securely 
marked with a plurality of the coloring agents. 
[0077] 

In the preferred embodiment described above, the control device 34 
is constructed by digital circuits and so on. However, instead, in the 
present invention, the control device 34 may be constructed by a 
computer including a known RAM, ROM, CPU and known nonvolatile 
storage such as EPROM. In this case, the nonvolatile storage such as the 
EPROM is the storing means and the CPU is the control means. 
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[0078] 

In the preferred embodiment described above, the outer surface 3a 
of the wire 3 as the article is marked as an example. However, instead, 
the device 1 for automatically marking may mark not only the electric 
wire 3 but also an outer surface of various articles being transferred by, 
for example, a known belt conveyer and the like. The article may be, for 
example, a connector housing, grommet, protector and various circuit 
components. In the present invention, the article means a matter, onto 
which the marking can be applied. When a connector housing, grommet, 
protector or various circuit components is transferred by a belt conveyer, 
the encoder 33 detects the transfer speed of an endless ring-shaped belt 
of the belt conveyer. 
[0079] 

Further, in the preferred embodiment described above, explained is 
the electric wire 3 for constituting a wiring harness to be mounted on a 
motor vehicle. However, instead, in the present invention, the wire 3 may 
be used not only for a motor vehicle but also for various electronic 
equipment such as a portable computer and various electric machines. 
[0080] 

Further, in the present invention, various matters such as acrylic- 
based coating material, ink (dye-based or pigment-based) and ultraviolet 
ink (UV ink) may be used as the coloring liquid or the coating material. 
[0081] 

[Effects of the Invention] 

According to the invention described in claim 1, a plurality of the 
coloring agents of the respective specific amount are spouted toward the 
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outer surface of the article so as to mark the outer surface. Since the 
coloring agents of the respective specific amount are spouted, therefore 
when one coloring agent is replaced by the other coloring agent, the 
coloring agent is prevented from being mixed with the other coloring 
agent and the coloring agent to be adhered on the article can be changed 
immediately. Accordingly, the yield of the article can be prevented from 
deteriorating and the color for the mark to be formed on the article can 
be easily changed. 
[0082] 

Further, the transfer speed of the article is detected and a plurality 
of the coloring agents are spouted toward the outer surface of the article 
in response to the detected transfer speed. Therefore, even when the 
transfer speed of the article changes, the distance between the coloring 
agents adhered on the outer surface of the article can be maintained 
constant. That is, the outer surface of the article can be marked according 
to a predetermined pattern. 
[0083] 

According to the invention described in claim 2, the outer surface of 
an electric wire as the article is marked. Since the marking is carried out 
in response to the transfer speed of the wire, the outer surface of the wire 
can be marked according to a predetermined pattern even when the 
transfer speed of the wire changes. Of course, the wire being transferred 
with a high speed can be securely marked and the wire having long 
length can be marked. Accordingly, the production yield of the electric 
wire can be prevented from deteriorating and the color for the mark to be 
formed on the wire can be easily changed. 
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[0084] 

According to the invention described in claim 3, a plurality of the 
spouting means spout the respective specific amount of the coloring 
agents toward the outer surface of the article so as to mark the outer 
surface. A plurality of the spouting means spout the coloring agent of the 
respective different colors. Since the respective specific amount of the 
coloring agents are spouted, when one coloring agent to be adhered on 
the article is replaced by the other coloring agent, one coloring agent is 
prevented from being mixed with the other coloring agent and the 
coloring agent to be adhered on the article can be changed immediately. 
Accordingly, the yield of the article can be prevented from deteriorating 
and the color for the mark to be formed on the article can be easily 
changed. 
[0085] 

Further, the detecting means detects the transfer speed of the article 
and the control means controls the spouting of a plurality of the coloring 
agents toward the outer surface of the article in response to the detected 
transfer speed. Therefore, even when the transfer speed of the article 
changes, the distance between the coloring agents adhered on the outer 
surface of the article can be maintained constant. Therefore, the outer 
surface of the article can be marked according to a predetermined pattern. 
[0086] 

According to the invention described in claim 4, a plurality of the 
spouting means are arranged along the transfer direction of the article. 
Therefore, the outer surface of the article can be securely marked with a 
plurality of the coloring agents. Further, the storing means stores a 
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distance between the spouting means and the control means controls the 
spouting means to spout the coloring agent according to the distance 
between the spouting means. Therefore, the outer surface of the article 
can be marked according to a predetermined pattern. 
[0087] 

According to the invention described in claim 5, a plurality of the 
spouting means are arranged along a circumferential direction around the 
article. Therefore, the outer surface of the article can be securely marked 
with a plurality of the coloring agents. 
[0088] 

According to the invention described in claim 6, the connectors for 
connecting the spouting means to the device body are provided in the 
same number as that of the spouting means. Therefore, with one device 
body, a plurality of the spouting means can be securely controlled and a 
space for installing the device can be reduced. 
[0089] 

According to the invention described in claim 7, the outer surface of 
an electric wire as the article is marked. Since the marking is carried out 
in response to the transfer speed of the wire, the coloring agents can be 
adhered on the outer surface of the wire according to a predetermined 
pattern even when the transfer speed of the wire changes. Of course, the 
wire being transferred with a high speed can be securely marked and the 
wire of long length can be marked. 
[0090] 

According to the invention described in claim 8, the electric wire is 
put in an electric wire cutting machine which cuts the electric wire after 
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transferring the electric wire in said one direction. Therefore, when a 
long electric wire is cut into a specific length, the wire can be marked 
with a specific pattern. A space for installing can be reduced and a man- 
hour for processing the wire can be reduced. 
[Brief Description of the Drawings] 
[FIG. 1] 

A construction of an electric wire cutting machine to which a device 
for automatically marking an article according to the first preferred 
embodiment of the present invention is mounted 

[FIG.2] 

A construction of the device for automatically marking an article 
shown in Fig. 1 
[FIG. 31 

A construction of a control device of the device for automatically 
marking an article shown in Fig. 2 
[FIG.4] 

A state when the first spouting unit of the device for automatically 
marking an article shown in Fig. 2 is in operation 
[FIG. 5] 

A state when the second spouting unit of the device for 
automatically marking an article shown in Fig. 2 is in operation 
[FIG. 6] 

A perspective view of an electric wire which is marked by the 
device for automatically marking an article shown in Fig. 2 
[FIG. 7] 

A plan view of the electric wire shown in Fig. 6 
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[FIG. 8] 

A construction of a primary part of a modified example of the 
device for automatically marking an article shown in Fig. 2 
[FIG. 9] 

A construction of a control device of the device for automatically 
marking an article shown in Fig. 8 
[FIG. 10] 

A perspective view illustrating a primary part of another modified 
example of the device for automatically marking an article shown in Fig. 
2 

[FIG. 11] 

A construction of a conventional device for producing a colored 
electric wire 

[Abbreviation Numerals] 
1: device for automatically marking an electric wire (device for 
automatically marking an article) 
2: electric wire cutting machine 
3: electric wire (article) 
3a: outer surface 
33: encoder (detecting means) 
43: device body 

45: valve-selecting circuit (storing means, control means) 
47: I/F (connector) 

311: first spouting unit (spouting means) 
312: second spouting unit (spouting means) 
313, 314, 31N: spouting unit (spouting means) 
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K: transfer direction of an electric wire (one direction) 

L: distance between nozzles of spouting units (distance between spouting 

means) 
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[Document Name] Abstract 
[Abstract] 

[Problems to be solved] To provide a method and device for 
automatically marking an article, by which the deterioration in the yield 
can be prevented from occurring and a color of a mark to be formed on 
the article can be easily changed 

[Means of Solving the Problems] A device 1 for automatically marking 
an electric wire as a device for automatically marking an article marks an 
outer surface 3a of an electric wire 3. The device 1 includes first and 
second spouting means 311, 321, encoder 33 and control device 34. The 
first spouting means 311 spouts a specific amount of a first coloring 
agent toward the outer surface 3a of the electric wire 3. The second 
spouting means 312 spouts a specific amount of a second coloring agent 
toward the outer surface 3 a of the electric wire 3. The encoder 33 detects 
a transfer speed of the electric wire 3 which is transferred in a direction 
of arrow K. The control device 34 makes the first and second spouting 
means 311, 312 spout the coloring agent according to a pattern 
predetermined in advance in response to the transfer speed of the wire 3 
detected by the encoder 33. 
[Selected Figure] FIGURE 2 
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FIG. 4 



SECOND COLORING AGENT 
SUPPLYING SOURCE 
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PRESSURIZED GAS-SUPPLY 
SOURCE 
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FIRST COLORING AGENT 
SUPPLYING SOURCE 
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